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Subject: Contract lo. DA=0L4=200=AMC=LTT(A)
Development and Evaluation of a Lightweight Aluminum
Honeycomb Case
Monthly Progress Report %o, &
Gent lemen :
Enclosed is the report describing the work done or the
subject contract during the month of August, 196k, The report was pre-

pared by the Advanced Structures Group, Research Division, !llexcel

Products, Inc., Berkeley 10, California,

Included as attachments are: (1) Statement of Man Hours

Expended - August, 1964, (2) Schodule Showing Current Progress - August,

1964, and (3) Schedule Showing Program of Ensuing Activities =
September, 1964,
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Research Director
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CASE I XL=O=77

CONTRACT I0, DA=UL=200=A"1C=hTT(A)

RZPOPT OF PROGTSS

AUVITST 190k

1.1 Design odification: (ee Progress "eport ‘io. 7.

1.2

Testing: Tests on Case !!XL-6-477 vere perforred in the

folloving order.

1,2.1

l.?.?

1.2.3

liydrostatic Pressure Test of 5 psi: OGee Progress

Report lo. 7.
Drop Tests: A summary of the drop tests is given
in Table 2. The drops were performed in the order
of (1) rear end drop, (2) flat drops, and (3) edge
drop.

It {s noted that the accelerometers vere attached
to the payload by mounting brackets (see Figure 1)
for all the flat drop testing on Cases 6, T, Oa,
and 3, except where specified.

l_ildrostatic Pressure Tegts « 22 psi: The case wvas

twvice subjected to an external pressure of 22 psi
for a iuration of five (5) minutes. The hydrostatic
cylinder vas completely filled vit: water after
finishiag the test. The leakag vas 2 result of the

followving deficier 16
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Re ference: 6065

(1) Insufficient support for the J-ring,
(2) ©Splits at the joints caused by drop testing,
(3) rPoor bonding at the joints and between the cnre

and skin.

D.  CASE HXL=T=b4T7

2.1

2.2

Modification of Design: In addition to the design

described in Progress “eport "o. 7, an Nering supporting
groove was provided by bonding a 1/16" aluminum rinoe

(13" 0.D., 12=1/2" 1.D.) to the open end of the hydrostatic
cylinder.

Testing: Case 7 was tested as follovs:

~

2.2.1 Hydrostatic Prcssure of 12 psi: 0Dee Yrogress Report

No. T.

2ol 2 Drop Tests: A summary of the test is given in
Table 3. The drops are listed in the sequence in
which they were performed.

.2.3 Hydrostatic Pressure Test - 22 psi: The case was

subjected to a pressure of 22 psi for five (5)
minutes, The hydrostatic pressure cylinder was
filled with water to a depth of tvelve (12) inches.
The leakage was a result of the following {tems:
(1) sSplits at the jJo‘nts between the end plates

and hydrostatic pressure cylinder resulting from

-l
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4,1.3

ko1, b

CYVIACT 1. DA=Uu= ) ja i Cau [T A)

Changing the Thickness and Shape of rnd Caps: The

end caps are in the shape of a frustum of u right
cone formed by two layers of core 2.5" tnick.
Eight 1.9%" diumeter holes vere drilled through the
outside layer of core.

2-ring Croove: To provide vetter sealing aganinst

hydrostatic pressure, a deeper N-ring groove was

fabricated at the open end of the hydrostatic cylinder.

Testing: Case 9 was tested as follows:

()

b.2.1

Texperature chock test,

Vibration test,

Drop tests (one end drop, 2ne flat drop),
Hydrustutic pressure test - 2 psi,

Drop tests,

Temperature shock Test: The Case was tested with

the prototype locking device (described in P'rogress
Ranort No, T, Fimgure 2), dum=y pavloed, and a suna=¥
Nering, 125" diameter.

The temperature cycle consisted of $=l/% hours at
155 ¥, followed immediately oy 15 hours nt =0(5° F,
Jhcu the case was re=cved from the cnld chamber, there
vas a pattern of longitudinal skin vrinkles extending
around the cylinder, Thece wrinklec disappeared when

the temperature of tne Case rose to room temperature,
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the drop tests,

(2) Part of the hydrostatic pressure cylinder vas
damaged during the drop tests (flat drop and
edge drop in the same position).

(3) Poor bvonding at the loints and between core
and the skin.

(4) ieakage past the seal ring on the locking device.

3. CASE HXL-0a=47T

3.1 Design Modification: An extra Case !IXL-Ha-LT7 was fabricated

from the hydrostatic cylinder of Case HXL-(6-477. The design
changes vere:
(1) Peduction of energy absorption core from 20 to 17
lineal inches on the longitudinal axis.
(2) '"he mylar skin was replaced by C,012 2024 aluminum skin.
3.2 Testing: The only tests conducted on "ase 6a wvere drop tests,
A summary of these is given in Table L,

4, CASE HXL-O=h]7T

4,1 Design of Case HXL=E=hT7: The design changes are listed

belov (also see Tigure 2 for detmils):

4.1.1 Energy Absorption Core: The energy absorption core

vas slit around the circumference.

4,1.2 Installation »f ‘lectrical Connector: An electrical

connector wvas installed near the front end of the

cylinder.

-S-
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5plits occurred in several places in most of the
circumferential skin joints in the cylinder and

caps, There was no indication that this damage

had any adverse effect on the functioning orf the
Case during the remainder of tne tests,

4,”2.2 Vibration Test: Only the vertical axis vibration

test vas conducted on this case (see V“rogress Report
No. © for test procedure)., The accelerometers wvere
mounted as shown on Figure k. A comparison of the
results of the vibration test completed on (ases
HXL=5-4T7 and HXL-83-477 is given in Table 1.

L,2,3 Drop Tests: The first flat drop and the first rear
end drop were performed prior to the hydrostatic
pressure test. A summary of the drop testing on
Case HXL-8-4T77 is given in Table 5. The drops are
listed in the sequence in which they were performed.

L,2,4 ydrostatic Pressure Test - 22 psi: The (Case was

subjected to 22 psi for five (5) minutes. “xamination
of the case after completing the pressure test
revealed a small amount of dampness in the area
adjacent to the electrical connectnr, The leakage

in the hydrostatic cylinder appeared to come entirelx
from the electrical conuector. !lovever, it was not

possible to determine wvhether the wauter lenred past

~5=
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the connector N-ring or whether it leaked into the
core nf the hydrnstatic c¢ylinder and then past the

connector.
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TA3LE 1

COMPARICGON OF VIsrALION Tks'l R4SULTS
ON CASES HXL=5«4T7 & UXL=8<4TT

1
‘ CACE HXL=5-4TT CASE HXL=5-LT7
: |
LOCATION OF ‘ - , . ]
ACCELEROMETER . FREQUENCY |  ACCEL. | FREQUENCY : ACCEL.;
t (cps) (g's) | (cps) . (g's)
é i ?
Free end of payload 20 ; L,2 | 5 1.8
b2 | 9.5 | o ! 8.6 |
5 : g 3
55 P 12,0 | 58 ! 10.0 |
i | ;
Adapter ring 35 3 5.6 j Lo L 5.0 i
, 7 j |
R ; 1€.0 3 75 l 6.0 3
. | i i J
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Case Weight:

-
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17.5 1lv,

Drop Weight: 205.6 1b,

TABLE 2

COMTPACT %0, DA=0OL=200=AMC=LTT(A)

SUMMARY OF DROP TESTS ON CASE HXL=6=LTT

#&8See Figure 3 for details,
*ach position i{s 90° apart,

Drop Height: 36, {n.
Y M g ]
meqdo | *Location *#Location of
of | of | Accelerometer Deceleration
Drop ; Drop ” on Payload (&) Remarks
]
— -
t
_msa Rear end Fixed end Lo,” l. 3.1 1b, of water was in the energy
! _ : absorption core,
i _ 2. Accelarometer vas mounted with doubdble
4 backed tape,
N | 3
[
"ﬂwun Position M | Fixed end 23.3 3. Accelerometers vere mounted with double
backed tape at both ends of the payload,
i . h Free end 25.6
’ =
f Position #2 Fixed end 32.4 L. #2 position was dropped on the 1,5"
! i vide seam vhere the core wvas
| continuous along the longitudinal axis,
m
m Position #3 Fixed end 30.5
w m Free end 35.9
: w»»
” Position #4 Fixed end 3.2 =
| |
| Free end 32,6
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Case Weight: 19.3 1b,
Drop Weight: 207.3 1lb.
Drop Height: 36. in,

TABLE 3

CONTRACT NO, DA=OL=200=-AMC=4TT(A)

SUMMARY OF DROP TESTS ON CASE HXL=T=4TT

*See Figure 3 for details,

& T T 7
Type Location *location of m | |
of of Acceleromster . Desceleration
Drop Drop on Payload (g) Remarks
* - 4
Flat Position #1 Fixed end m 38,4 1, 2.5 lb., water was in the energy
W absorption core,
Free end | k2. 2. Accelerometer was mounted with !
double backed tape, “
| . |
| Position #2 Free end 42,8 3. Accelerometer was mounted with
“ double backed tape, :
“ Position #3 |  Adapter ring h 33.9
1} '
~ | Free end . 42,5 |
L 0 { _ __}
| 1§ ! ' !
| Position #b | Adapter ring i Lo, L, Accelerometer at fixed end of pay- |
| | i load vas mounted with double backed !
“ | Free end L b, | t m
| w ; w el ”
“ | Fixed end 1 38.1 | 5. #4 position was dropped twice; first'
| W | for flat drop, then for the edge drop
1 [
Edge m Front cap M‘ Fixed end w 28.3 6. 5" thick for front cap.
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CONTVACT V0. DA=0U=200=AMC=LTT(A)
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TABLE &
SUMMARY OF THR DPOP TESTS DN CASE HUXL-0Ca=LT7

Case Weight: 19.76 1b,
Drop Weight: 206.1 1lb,
Drop eight: 3c. in, *See Figure L for details.
Type Location *Locaticn of

of of Accelerometer Deceleration

Drop Drop on Payload (a) "emarks

Znd Rear enc Adapter K ——— l, Yo data was recorded.

2. Pcar end cap vas made movable as
front cen,

Front end Adapter ring 31.°2 3., Core was crushed only under the end
plrte for the hydrostatic cylinder,
the remainder of core pushed into
the energy absorption cyiinder for
both end drops.

Flat Position 71 Adapter ring 2h. L 4, Payload was blocked by hard rubber
pads At free end «f the payloaed,
Free end 39.°
Position #2 Adapter ring 27.3 5. Payload was not blocked for
Position #2,
Free end LL,s
' Position #3 Adapter ring co- . The trace on the scope vas not clear
" enough to determine the G level. |
“ree end 38,4 k

Same as Remark 4. ~
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]

TARLE
S ARY DIF THT DRIOP TRELHTC ON G SE HXL-ra=L77
{Continued)

Type Location *location of
of of ﬁ Accelerconeter DJeceleration
Drop Drop , on Payload (g) Remarks
J
+ —
Flat Position #L " Adapter ring 3u,l 1, Same as Remark L,
Free end LL,h 7, Nutside skin of the case was

removed

b e e s
b
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CHINTRACT ND. DA=OL-200=AMC=LTT(A)

TA3LE 5

SUMILAPY OF DROP TESTS ON CASE HXL=3=LT7

Case WHeight: 20 1%,
Drop Weight: 20€ 1b,
Drop Height: 30 in. *See Figure L for details,
r Y
Type Location *Location of _ |
| of of Accelerometer _ Deceleration
hmwov Dron on Payload _ (g) “emarxs
! — o
“msn Rear end Adapter ring 39, “ 1, The case redbounded after it hit the
#1 drop ground,
'Ple. Position #1 Adapter ring 32,2 * 2. Drop neight was 24 inches.
Free end 31.°
~ — + M
: '\ Position #2 Adapter ring BT |
' Free end 3L,L | |
" R
Position 73 Adapter ring 41, '3, Case was dropped without outside

b e e e m— - e g

ree end

skin and the end caps. The ends of
S1. hydrostatic cylinder were supported
by end plates.

L, The core was completely crushed,
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TABLE S
SUMMARY OF DPOP TESTS ON CASE HXL-3=LTT
(Continued)
T ! —
Type _ Location *Iocation of .
of of Accelerometer Deceleration
Drop ” Drop on Payload . (g) Renmarks
Flat Am Position #4 Adapter ring 21.1 S« See Remark 3,
}
, Free end 23.8 6. Drop height was 24 inches.
H L
. End | Rear end Adapte~ ring 22.5
f2 Adrop
Rear end Adapter ring “ —— T. The trace vas not clear eaxough
#3 Arop U to determine the G level.

e

b
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ATTACHMENT NO, 1
STATEMENT OF MAN HOURS EXPENDED

JUNE, 196k
‘an iiours

Engineering

Senior Professional 87

Professional 302
Technician

Drafting, fabrication, and testing 141
Other

Clerical 19.5
TOTAL HOURS EXPENDED 549.5
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